A role for diacylglycerol in human sperm acrosomal exocytosis.
Using human spermatozoa stimulated with either progesterone or the Ca2+ ionophore A23187 to undergo acrosomal exocytosis, we have investigated potential pathways for generation of diacylglycerol (DAG) and have examined the possibility that DAG plays an important role in the exocytotic response. Both treatments resulted in rapid and considerable generation of DAG, followed by a limited rise in phosphatidic acid (PA). Further experiments indicated that phospholipase C (PLC) activity is important in this generation of DAG, but phospholipase D activity probably is not. In addition, polyphosphoinositide-specific phosphoinositidase C activation and hydrolysis, of phosphatidylinositol 4,5-bisphosphate appears to be a necessary prerequisite for activation of the PLC pathway. Finally the DAG formed appears to be important in acrosomal exocytosis: (i) blocking DAG metabolism with a DAG kinase inhibitor resulted in both increased endogenous levels of DAG and a significantly increased exocytotic response in stimulated cells and (ii) exogenous DAG induced exocytosis in capacitated spermatozoa whereas PA did not. Taken together, these results suggest that DAG plays a key role in events leading to membrane fusion during human sperm acrosomal exocytosis stimulated by natural agonists.